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GFDL Hurricane Model: Timeline

1970: Kurihara starts 1995: GFDL hurricane 2014+: Continued model
hurricane research model becomes development, plus work
project at GFDL operational at NWS. on a hurricane ensemble.
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GFDL Hurricane Group: Key Collaborations

NOAA / HFIP Program:
Interactions on a wide range of
modeling topics

University of Rhode Island:
Ocean coupling, surface physics

NWS / EMC: Cloud
microphysics,
convective and
boundary layer
parameterizations;
Provide scientific
upgrades for
operational use

U.S. Navy: Feedback
on performance of ' NWS / NHC:

model in various AOML / HRD: Boundary layer Comparison of
global basins; Provide parameterizations; Development forecasts with

scientific upgrades for of advanced verification observations

operational use techniques
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Major upgrades to hurricane model for 2014

Increased horizontal resolution of inner nest from 9 km
to 6 km.

Cd
* Improved formulation of surface ;SCOARE..S New GFDL
exchange coefficients (Ch, Cd). RN
15 . SOIOVi.ev et al.
* Increased resolution of ocean o -
model to ~9 km. i - HWRF

e o COARE 3.5(Edson et al. 2013)
¢ ¢ Soloviev et al 2014
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* |Improved targeting of initial storm maximum wind speed
and storm structure in initialization.
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Selected intensity forecasts with 2014 model
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Significantly improved intensity skill at all lead times

2008 & 2010-2012 ATLANTIC HURRICANE SEASONS

NUMBER OF CASES: (912, 856, 798, 745, 643, 532, 438)
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Comparison with other Operational Guidance

2008 & 2010-2012 ATLANTIC HURRICANE SEASONS
NUMBER OF CASES: (934, 891, 839, 782, 731, 631, 519, 426)
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GFDL Hurricane Ensemble

* Part of the regional modeling effort for the NOAA / Hurricane Forecast
Improvement Program (HFIP).

/" Modify observed max ) 4 Modify observed moisture\
winds and storm size

“‘lc'—’——-'i‘f'-'?—'ikf,.}é' Y GPOD; Con lo(\ ‘GI'OZ: '"f':‘.'-_'.'%lh. ;;\14. Unbogussed :: E%EE%’."LW, e A <
) o "l Member .
(’ P \\ A " e 3
'J! \]" 8 \ /e\'\ » ("}l—?‘\\ £, ;
@& | K& KD AN
““““'\: . " ) N
e S o I
A m;;”:‘u R R S | \ ST N /
\ o " Miing Ratlo (g ka) | Relathe
Control
/ Modlfy observed SST Member / Modify surface physics \
GRO7. Sew- wartece Tamgeroties Partursation (%) para meters
e Cd

-4
i . ch
i

Geophysical Fluid Dynamics Laboratory Review
May 20-22, 2014




GFDL Hurricane Ensemble: Sandy

2012 Tropical Cyclone Tracks
Storm: AL1812 (SANDY)

( The GFDL ensemble outperformed

45N the control for track on Sandy and
_was comparable with the ECMWF P
40N
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Use of GFDL Uurricane Model in climate studies

S

The GFDL Hurricane Model has
been used to project tropical
cyclone intensities under
future climate scenarios.

- \ »
2) Regional model projects
change in hurricane colints
from climate model utput.
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Summary
N

e 40+ years of model development: Research Operations

e Operational upgrades continue, including

Storm: AL1812 (SANDY)

major improvements for 2014

e GFDL Hurricane Model has recently also
been used as a tool for:
» Creating an ensemble forecast system
» Investigating projections of future
hurricane intensities in climate studies
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